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Abstract
Background: Feeding disorders are defined by the World Health Organization as a dysfunction
in oral intake which often co-occurs with feeding skills, nutritional health, and psychosocial
well-being. Feeding disorders affect children with disabilities (CWD) living in low-and-middle
income countries (LMIC) disproportionately more than CWD living in high income countries.
Due to a lack of access to appropriate assistive technology, issues of malnutrition, caregiver
stress, and delays in development can occur as a result. Limited research is available on feeding
disorders and the impact of seating assistive technology in one LMIC.
Methods: A mixed methods approach was used in this study. Quantitative methods included
data from the Eating and Drinking Ability Classification System, the UCICEF child’s height
board and SECA two in one scale to collect height and weight, the Non-communicating
Children’s Pain Checklist, Assessment of Feeding Position, Chair Observation Form, Responsive
Feeding Behavior Checklist, and parent subsection of the Feeding Impact Scale. Qualitative
feedback was gathered from stakeholders through focus groups and interview sessions. Caregiver
focus group data was transcribed and analyzed to identify themes. Overall themes were identified
based on core ideas participants conveyed for each prompted question.
Results: Most child-caregiver dyads saw an increase (N=13) or no change (N=3) in Responsive
Feeding Behavior Checklist elements. General observations included increase in swallowing
quality while fed in the chair, increased eye contact between caregivers and children, and
increased recognition and responsiveness to child’s cues. Four themes emerged from caregiver
focus groups including: [my] child was comfortable, it was easier for me [as a caregiver], [my
child] seems to eat better, and my child can go [places] and not be left behind.
Conclusion: These findings suggest the SPOON Chair can improve Responsive Feeding
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practices between caregiver and children with feeding disorders living in LMIC. Caregivers were
satisfied with the chair and saw endless possibilities of the chair for occupational engagement.
Further research on the SPOON Chair and other low-cost assistive technology and application in
low-middle income countries is recommended.
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Chapter One: Introduction
Children with disabilities (CWD), specifically those with feeding disorders, often have
difficulty in one or more areas of feeding and eating (Sheppard et al., 2014). This population is at
an increased risk for malnutrition, exacerbated by socioeconomic factors like living in a low-andmiddle-income country (LMIC) (Adams et al., 2011; Donkor et al., 2018). Through utilization of
assistive technology, including supportive seating devices, children with disabilities are better
able to participate in daily occupations, including feeding. Assistive technology for feeding and
mealtime is not easily accessible for CWD living LMIC (Barton et al., 2019; Bannink et al.,
2015; Hartley et al., 2004; Lindoewood et al., 2020; Matter et al., 2017). Seating interventions
have potential to improve feeding practices and nutrition (Rabaey, 2017).
The SPOON Foundation aims to improve nutrition and feeding practices for all children
and caregivers, especially CWD living without families around the world (SPOON, n.d.). The
purpose of this study is to explore the effect of the SPOON feeding chair on the co-occupation of
feeding for CWD and their primary caregivers living in Uganda. It also aims to explore how
caregivers change responsive feeding practices with their CWD when their child is properly
seated in the SPOON feeding chair. The objective of the larger study is to conduct mixed
methods research to gain insight on the usability, feasibility, and acceptability of the SPOON
feeding chair in Uganda.
Globally, there are approximately 240 million CWD (UNICEF, 2021). In LMIC, children
under five are at an increased risk for cognitive, motor, and social-emotional development from
exposure to poverty, malnutrition, poor health, and unstimulating home environments (WHO,
2011). The 2016 Ugandan census estimated 2,027,148 or 5.82% of all children have a disability
(Kaggya, 2019). This review of literature on feeding disorders, disability in the country of
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Uganda, the occupation of mealtime, and assistive technology will explore current knowledge, as
well as identify gaps in research. The body of literature on assistive technology for feeding in
Uganda is limited, with existing literature centered on malnutrition, disability, hospital
rehabilitation, and barriers to responsive feeding practices. Further, research on the caregiver
experience and caregiver-child co-occupation with CWD during feeding in LMIC is limited.
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Chapter Two: Literature Review
Feeding Disorders
Feeding disorders are defined by WHO as impaired oral intake often co-occurring with
dysfunction in feeding skills, nutrition, health, or psychosocial well-being (Goday et al., 2019;
Sheppard et al., 2014). A new definition of Pediatric Feeding Disorders (PFD) includes
assessment across four domains; medical, psychosocial, nutrition, and skill-based systems
(Goday et al., 2019). This includes dysphagia which is dysfunction in one or more phases of
swallowing (Sheppard et al., 2014). Feeding disorders occur in up to 50% of all children and up
to 90% of CWD (Clawson & Elliot, 2014; Kleinert, 2017). Feeding disorders can be classified by
neurologic/neurodevelopmental disorders and sensory/behaviorally based food aversion
(Kleinert, 2017). Cerebral Palsy (CP) and Neurodevelopmental Disorders (NDD) are common
comorbidities with feeding disorders due to physiological and psychological symptoms within
sensorimotor, motor, cognitive, and communication (Arvedson, 2013; Bonsall, 2013; Donker et
al., 2018; Namazzi et al., 2019; Snider, 2011). Children with feeding disorders are at an
increased risk of aspiration and respiratory disease due to dysphagia (Adams et al., 2011).
There are many consequences of feeding, eating, and swallowing disorders including
delays in cognitive, social, and emotional development (Clawson & Elliot, 2014). Additionally,
there is concern for undernutrition, notably in LMIC where malnutrition and disabilities are more
prevalent and co-occurring than in high-income countries (Adams et al., 2011; Donkor et al.,
2018; Hume-Nixon & Kuper, 2018). Amegbor et al. (2020) found in their study of women and
children in LMIC that 45% of cases of child mortality were linked to poor nutrition. Cooccurrence of feeding disorders and malnutrition may lead to impaired energy, compromised
immune system, and even death (Clawson & Elliot, 2014). Secondary conditions such as failure
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to thrive, a syndrome characterized by insufficient growth in weight, height, and head
circumference have lifelong effects (Clawson & Elliot, 2014).
Undernutrition in early childhood leads to further inequities in academic and economic
performance across the lifespan (Amegbor et al., 2020; Emerson et al., 2020). Not only are
malnourished children more at risk for cognitive and intellectual impairments, they also are
susceptible to mental health and psychosocial conditions through adulthood (Amegbor et al.,
2020). Furthermore, malnutrition and disability are associated with feeding problems, neglect,
and exclusion from school and consequently, school-based feeding programs (Hume-Nixon &
Kuper, 2018). During critical periods of development, psychosocial and physical development
require proper nutrition for children to explore their environment through play and interact with
caregivers (Smythe et al., 2021). Malnutrition in childhood is linked to lower education
attainment, employment, and income as an adult (Amegbor et al., 2020).
For caregivers of children with feeding disorders, cues and temperament of the child are
more difficult to manage, leading to stress during mealtime (Winston et al., 2010). Conflict
during mealtime may lead to a negative eating experience for children and their caregivers
(Cormack et al., 2020). Children with feeding disorders have decreased opportunities to
participate in the positive social aspects of feeding, as mealtime is now primarily for the function
of nutrition (Andrew & Sullivan, 2010). Because of increased time and difficulty during
mealtime, caregivers experience more stress and a decreased ability to work (Andrew &
Sullivan, 2010). For caregivers, stigma, and exclusion on top of financial, physical and emotional
burden of caring for a CWD with a feeding disorder can lead to mental illness, social isolation
and burnout (Smythe et al., 2021).
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In relation to malnutrition, low height, or stunting, and low weight, or wasting, for one’s
age are of concern (Emerson et al., 2020). It is estimated there are 149 million children stunted
and 49 million wasted worldwide (Amegbor et al., 2020). In 2016, 29% of children in Uganda
were stunted, and 11% were underweight (Amegbor et al., 2020). A sample taken in Uganda in
2015 found half the children with cerebral palsy were malnourished; 42% were underweight,
38% were stunted and 18% were wasted (Kakooza-Mwesige et al., 2015). Donker et al. (2018)
found in a study of children with CP in Uganda, that 42% were malnourished. Geographical
differences of malnutrition exist in Uganda, likely due to socioeconomic and health factors of
living in urban versus rural settings (Amegbor et al., 2020). In a study of the 2016 Uganda
Demographic and Health Survey, Amegbor et al. (2020), found poorer nutrition and feeding
practices in rural households due to education disparities, knowledge of appropriate feeding
practices, and the sociocultural effect on diet.
Disability Culture in Uganda
Epidemiological studies on disability are limited in LMIC (Kakooza-Mwesige et al.,
2017). It is estimated that 5.8% of the Ugandan population have a disability (Hartley et al.,
2004). In part, this may be due to cultural differences in interpretations of disability (Bannink et
al., 2015). One study found that CP was more prevalent in Uganda than high income countries
(HIC), about 1.8-2.3 cases per 1000 children (Kakooza-Mwesige et al., 2017). Research shows
that 80% of Neurodevelopmental Disabilities (NDD) occur in LMIC, which holds 90% of the
global population of children (Namazzi et al., 2019). In a population-based study in Uganda,
12.7% of NDD was found in infants, higher than the global prevalence of 8.4% (Namazi et al.,
2019). Further implications rise from system barriers including low education rates for CWD in
Uganda (Andrews et al., 2019; Bannink et al., 2020b; Hartley et al., 2004).
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In Uganda, CWD are described as having missing parts (‘omwana teyesobola’), or unable
to manage tasks and roles (Bannink et al., 2020b). In Ugandan culture, disability is believed to be
caused by punishment for the actions of the mother by God or other supernatural causes
(Bannink et al., 2015; Bannink et al., 2020a; Bannink et al., 2020b; Barton et al., 2019; Hartley
et al., 2004; Namazzi et al., 2020; Rohwerder, 2018). Believed causes of disability, such as a
curse on the family, within Ugandan culture, perpetuates stigma and social exclusion of CWD
and their families (Bannink et al., 2015; Bannink et al., 2020a; Bannink et al., 2020b; Barton et
al., 2019; Hartley et al., 2004; Rohwerder, 2018).
Previous disability studies in Africa use frameworks from the Global North, which regard
individuals with disabilities and in poverty as, “in need of empowering” (Bannink et al., 2020a).
Today, disability researchers call for culturally centered framework, ‘Obuntu bulamu’, regarding
the Ugandan concept of unity, recognition and belonging (Bannink et al., 2020a; Bannink et al.,
2020b). ‘Obutu bulamu’ is defined as ‘I am because we are’ (Bannink et al., 2020a; Bannink et
al., 2020b). ‘Obuntu bulamu’ is an accepted set of shared values and behavior rooted in wellbeing and togetherness (Bannink et al., 2020a; Bannink et al., 2020b). This is reflected in
Ugandan culture through peer and community support of CWD (Bannink et al., 2020). This
framework can be further utilized more widely as many barriers still exist for CWD.
Barriers to Accessing Disability Care in Uganda
Barriers to accessing disability care in Uganda include financial limitations, lack of
knowledge, attitudes of stigma and discrimination, and use of traditional medicine (Andrews et
al., 2019; Bannink et al., 2015; Vergunst et al., 2019). Often a delay in seeking medical care and
social services for children occurs due to preference of traditional medicine and family practices
(Namazzi et al., 2019; Nankumbi & Muliira, 2015). Cultural custodians, such as grandparents or
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aunts, play a critical role in caregiver choices on childcare and feeding practices (Nankumbi &
Muliira, 2015). Limited access to community-based supports in Uganda can leave parents with a
lack of knowledge and training and may lead to sole reliance on traditional remedies (Barton et
al., 2019).
Another major barrier is a lack of specialized care in Ugandan hospitals for CWD
(Andrews et al., 2019; Barton et al., 2019). Presently, there is only one public hospital in Uganda
that offers specialized neurology services (Andrews et al., 2019). Transportation, especially for
families living in rural areas, as well as time and finances are barriers to accessing specialized
care (Andrews et al., 2019). Other caregivers credit loss of hope, thinking impairments would go
away, and lack of knowledge of available services as reasons for not seeking care (Andrews et
al., 2019).
Social Determinants of Health Impact on Disability
Social determinants of health (SDH) describe the dynamic interaction between a person
and their environment potentially leading to health disparities (Bass et al., 2015). The World
Health Organization (WHO) defines social determinants of health as the environments where
individuals live that affect their functioning and health outcomes (WHO, 2020). Social
determinants include a person’s physical and social environment, including governmental policy,
access to healthcare, and distribution of money and power (Bass et al., 2015). WHO (2020)
expanded SDH into five domains: 1) Economic Stability, 2) Education Access and Quality, 3)
Health Care Access and Quality, 4) Neighborhood and Built Environment, and 5) Social and
Community Context. The WHO has identified undernutrition as the global leading cause of death
for children ages 0-5 years under Social and Community Context (Emerson et al., 2020).
Malnutrition in childhood has lifelong effects due to impaired physical and cognitive
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development (Chatterjee et al., 2016; Donkor et al., 2018; Emerson et al., 2020; Nankumbi &
Muliira, 2015).
In LMIC, exposure to poor social and physical environments, including living in poverty,
can exacerbate the effects of disability (Adams et al., 2011; Donkor et al., 2018; Emerson et al.,
2010; Moore et al., 2015). Health inequalities among individuals with disabilities can result from
differences in access to healthcare, health literacy, and overall poorer health (Vegunst et al.,
2019). As of 2020, the poverty rate in Uganda is 21.4 %, and predicted to be higher due to the
COVID-19 pandemic (World Bank, 2020). Lower socioeconomic status (SES) is associated with
poorer health outcomes, less access to health care, and exposure to adverse childhood
experiences (Chatterjee et al., 2016; Moore et al., 2015). Notably, researchers found CWD in
Uganda are less likely to attend school due to inaccessibility which can impact their ability to
hold roles in society as adults (Bannink et al., 2020b; Hartley et al., 2005). Shakespeare (2021)
found in his study of the impact of the COVID-19 pandemic on individuals with disabilities, the
COVID-19 pandemic disproportionately affected individuals with disabilities, including
inequities in access to health care and services. CWD in LMIC, including Uganda, faced
additional barriers to education due to lack of assistive technology and internet access
(Shakespeare, 2021).
Social support is a protective factor for low health outcomes (Bass et al., 2015). In
Ugandan culture, the concept of ‘Obuntu bulamu’ reflects unity and generosity to others
(Bannink et al., 2020a). Bannink et al. (2020a; 2020b) found in their recent study of CWD and
their caregivers, the value of family and community support. Bannink et al.(2020a), also found
belonging to a clan through one’s father or husband, is central to social value and financial
opportunities in Ugandan society. The stigma and blame for the birth of CWD often falls on the
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mothers in Uganda and can lead to abandonment by the father (Bannink et al., 2015; Bannink et
al., 2020a; Bannink et al., 2020b; Hartley et al., 2004; Rohwerder, 2018). As a result, the clan
may dismiss the mother and child, leaving them with a lack of identity, support, or community
(Bannink et al., 2015; Bannink et al., 2020a; Bannink et al., 2020b; Rohwerder, 2018).
Consequently, mothers with low SES are more likely to engage in inappropriate nutritional and
feeding practices essential for child development (Amegbor et al., 2020).
Occupation of Feeding and Mealtime
The occupations of feeding and mealtime are critical to health and childhood social,
emotional, and cultural development (Korth & Maune, 2020). Mealtime promotes exploration of
food textures and tastes and development of fine motor skills with fingers and utensils (Korth &
Maune, 2020). Typically developing children develop oral motor and self-feeding skills within
the first year of life through participation in mealtime (Myott et al., 2016). Mealtime is also a
ritual for families to establish norms, communicate and bond (Bonsall, 2013; Korth & Maune,
2020). Difficulty in feeding or mealtime can lead to health and social consequences and
caregiver stress (Bonsall, 2013;Snider et al., 2011).
Co-occupation of Feeding
For young children, including CWD, the occupation of feeding is primary achieved through
co-occupation with a close caregiver. Co-occupation, or shared participation in a task, has been
shown to have potential for both physical and socioemotional meaning within mealtime (Bonsall,
2013). Across research, higher levels of caregiver stress and burnout were found among parents
of CWD (Bonsall, 2013; Greer et al., 2007; Mlinda et al., 2018; Namazzi et al., 2020; Winston,
2013; Winston et al., 2010). Caregivers may face increased financial burden due to lack of time
to work and increased health costs (Namazzi et al., 2020). Among feeding disorders, caregiver
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stress is detrimental to the child and caregiver’s overall wellbeing and the quality of their
interactions (Bonsall, 2013; Greer et al., 2007).
In resource limited environments (RLE), having a high number of children is linked with a
lower quality of caregiver-child interactions (Namazzi et al., 2020). Cultural expectations of the
occupation also influence the caregiver’s attitudes towards feeding a child with disabilities
(Winston, 2013; Winston et al., 2010). Successful co-occupation of feeding is vital as the child
depends on it not only for survival, but also social acceptance (Winston et al., 2010; Winston,
2013). Additional stress results from the nature of mealtimes typically occurring within social
contexts and may not fit cultural expectations and interfere with healthy responsive feeding
practices (Bonsall, 2013; Winston et al., 2010).
Responsive Feeding
Responsive Feeding (RF) is a practice in which caregivers are aware of the child’s hunger
and satiety cues and respond appropriately (Cormack et al., 2020; Heller & Mobley, 2019;
Wuehler et al., 2011). RF aligns with the level of socialization necessary between a child and
caregiver during mealtime (Bonsall et al., 2013). RF is endorsed by WHO and UNICEF within
their global strategy for infant and young child feeding, calling upon early child educators and
caretakers to adopt its practice (McGuire et al., 2020). There is increasing awareness of how
feeding styles and behaviors can promote growth of infants and young children in LMIC
(Bentley et al, 2011). While research and policy has responded in LMIC, the long-term effect of
RF programming in reducing undernutrition in LMIC remains unknown (Bentley et al., 2011).
How a caregiver responds and develops attachment with their child is integral to
cognitive, physiological, and socioemotional development of a child (McGuire et al., 2020). RF
has been found to promote reciprocity between the child and their caregiver (Bentley et al,
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2011). In a systematic review by Heller & Mobley (2019), 33 instruments were found to measure
RF practices, but a gap in research emerged in RF with fathers and other caregivers.
Interprofessional feeding training programs, including Occupational Therapy (OT) have been
shown to decrease caregiver stress around mealtime (Donker et al., 2018; Greer et al., 2007).
Feeding training can decrease caregiver stress by providing them new supports, a better
understanding of their child’s feeding disorder and tools to manage challenging mealtime
behaviors (Greet et al., 2007).
Barriers to Feeding and Mealtime Occupation
Caregiver Stress. For caregivers of CWD, mealtime routine differs from neurotypical
children, and may cause stress and feelings of incompetency (Adams et al., 2011; Winston et al.,
2010; Winston, 2013). Caregiver stress may lead to maladaptive coping like force feeding
practices and physical or verbal abuse which interferes with RF techniques (Adams et al., 2011;
Donker et al., 2018; Namazzi et al., 2020). Cases of infanticide, neglect and abandonment have
been found in some LMIC (Bannink et al., 2015l; Rohwerder, 2018). Additionally, caregivers
may face role overload due to the time required to feed children on top of household
responsibilities (Nankumbi & Muliira, 2015). Nankumbi & Muliira (2015) found that mothers in
rural Uganda are tasked with childrearing, cooking, cleaning, feeding the children, and
sometimes other agricultural chores, limiting their time for each occupation.
When overcome, mealtime can strengthen the relationship between the child and
caregiver (Bonsall, 2013). Hartley et al. (2004) found in their study of caregivers in Uganda that
they coped with having a CWD by continually searching for a cure for the child in both
traditional and western medicine. Themes of acceptance, inclusion, and ‘God’s will’ were found
among coping strategies of caregivers of CWD in Uganda (Hartley et al., 2004). Other studies
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have indicated that caregivers of CWD rely on social support, including extended family, to cope
with challenges and role overload (Bannink et al., 2015; Barton et al., 2019; Hartley et al., 2004;
Namazzi et al., 2020; North, 2019).
Lack of Resources. Social gradients must be considered as the direct and indirect cost of
caring for a CWD impacting the families economic status (Emerson et al., 2020). In LMIC, the
prevalence of CWD is higher in households with lower SES and education levels (Smythe et al.,
2021). Further training and initiatives in LMIC are necessary to promote RF practices decrease
the effects of malnutrition (Wuehler et al., 2011). In Uganda, a barrier to RF practices is lack of
knowledge on appropriate feeding methods and social norms, particularly in rural areas
(Amegbor et al., 2020; Nankumbi & Muliira, 2015). Researchers call for increased access to
post-neonatal care in Uganda and increased awareness of parental practices for effective
stimulation (Andrews et al., 2019) and emotional regulation which can promote RF (Namazzi et
al., 2019).
Assistive Technology and Feeding
Within feeding and mealtime, seating and positioning devices can serve as vital pieces of
assistive technology (AT) (Snider et al., 2010). Postural support devices help prevent
contractures and deformities, improve digestive and bowel processes, and protect skin integrity
(Lindoewood et al., 2020; North, 2019). Devices can also empower the CWD by allowing them
to interact with their environment and participate more independently in tasks such as feeding
(Lindoewood et al., 2020; North, 2019). Supportive devices for mealtime include adaptive
seating, standing frames, and inserts for wheelchairs (Lindoewood et al., 2020). Supported
seating can help the caregivers and child manage mealtime and improve the experience (Greet et
al., 2007). While readily available in HIC, AT is difficult to access in LMIC and RLE (Barton et
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al., 2019; Bannink et al., 2015; Hartley et al., 2004; Lindoewood et al., 2020; Matter et al.,
2017). To date, no literature exists supporting and limiting the role of adaptive seating to
decrease caregiver stress during mealtime with a child with feeding difficulties.
Research on AT in LMIC and RLE is limited. Further, research is limited on the effect of
AT on the family system and caregiver stress levels as it relates to feeding (Hendersen et al.,
2008). Globally, it is estimated that only 5-15% of individuals living in LMIC who need AT
have access to it (Matter et al., 2017). Caregivers in Uganda have expressed a need for assistive
technology for their child with a disability but note that expense and a lack of training available
as barriers to obtaining needed equipment (Barton et al., 2019; Bannink et al., 2015; Hartley et
al., 2004; Matter et al., 2017). Factors affecting low access to AT in LMIC and RLE include
health literacy, income, and community resources (Harniss et al., 2015). Lack of knowledge of
AT and its benefits appear at the individual, familial, and systems level in LMIC
(Tangcharoensathien et al., 2021). One way to bridge the gap of AT in LMIC is through
widespread low-cost assistive technology and caregiver training on proper use of AT for CWD;
particularly those with feeding difficulties (Lindoewood et al., 2019). Additionally, creating
national assistive product lists to spread awareness of accessibility, understand population needs,
and provide guidance for individuals has been effective in LMIC (Mishra et al., 2021).
OT’s Role in Feeding and Mealtime
Occupational Therapists are practitioners who work with individuals across the lifespan
and of all abilities to participate in the what the need and want to do through the therapeutic use
of daily occupations (AOTA, 2021). OT’s work with children, young adults, their families,
caregivers, and educators to enable participation in activities that support development and wellbeing (AOTA, 2014). OTs work with children, youth and their families to modify or compensate
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occupations that are inhibited by disability, illness, or impairment (AOTA, 2014). OTs also
address reaching developmental milestones including eating and drinking (AOTA, 2014).
OT recognizes feeding and eating, including swallowing, as activities of daily living
(ADLs) (AOTA, 2020). OT’s play a major role in development of young children in daily
occupations, including feeding and mealtime, frequently intervening when children have
difficulties in feeding (AOTA, 2019). OTs can address motor, sensory, cognitive, and behavioral
aspects of feeding and mealtime (Gronski & Doherty, 2020). A systematic review of OT research
and related professions found caregiver education and training effectively decreased caregiver
stress and negative mealtime behaviors in the U.S, Italy, China, and Australia (Gronski &
Doherty, 2020). When caregivers are trained and CWD are properly positioned, caregiver stress
and nutritional status of the child can be improved (Donker et al., 2018). The most recent census
revealed there were only 150 OTs in the country of Uganda (WFOT, 2020).
Research Gap and Purpose
There is limited research regarding the use of AT for CWD and feeding disorders in
LMIC (Adams et al., 2011; Harniss et al., 2015; Matter et al., 2017; North, 2019). In Uganda,
further research of community-based resources is needed to understand follow-up and continual
care of CWD with feeding disorders that impact participation and nutrition (Barton et al., 2019).
The SPOON Foundation, an organization based in Portland Oregon, aims to ensure nutrition and
growth of children worldwide (SPOON Foundation, 2020). SPOON is active in global education,
training, advocacy and equipment design, most recently through their development of a low-cost
feeding chair (Babbie, 2020). The SPOON chair has been piloted in the U.S to examine the
safety, design, and ease for parents. Next, SPOON seeks to collect research on the feasibility,
usability, and acceptability of their Feeding Chair for children with feeding disorders in Uganda.
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This pilot study took place at the CoRSU Rehabilitation Hospital in Kisubi, Uganda.
CoRSU was established in 2009 with a mission of providing surgery and rehabilitation for
people with disabilities, namely children (CoRSU, 2022). CoRSU’s rehabilitation team includes
Physiotherapists, OT, Speech and Language Therapists, and Clinical Psychologists (CoRSU,
2022).
One purpose of this pilot study was to understand the impact of the SPOON feeding chair
on the caregiver-child dyad. This thesis is part of a larger research project by faculty and the
SPOON inter-professional research team to determine the feasibility, usability, and acceptability
of the chair during its pilot study. The student project will focus on the implications of research
for occupational therapy.
The SPOON Foundation created the SPOON Chair to bring affordable, safe seating
options to RLEs (Babbie, 2020). The SPOON chair is a lightweight, foldable chair that can be
easily adjusted to best fit each child (Appendix E). Larger goals of SPOON include improving
nutrition and feeding practices for CWD (SPOON, n.d.). CWD, specifically as many as 80% of
which have difficulty with feeding, are more likely to face malnutrition (Babbie, 2020).
Additionally, they aim to educate caregivers and strengthen systems to promote nutrition for all
children (SPOON, n.d.). During preliminary studies, the SPOON Chair has received feedback on
its ease of use, affordability, and improvement of positioning during mealtime (SPOON, 2020).
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Chapter Three: Methods
Primary research question:
What potential does the SPOON feeding chair have to influence the co-occupation of
feeding for children with disabilities and their primary caregivers living in the country of
Uganda?
Secondary research question:
How do caregivers change responsive feeding practices with their child with a disability
when their child is properly seated in the SPOON feeding chair?
Research Design
This pilot study utilized mixed methods in order to assess the feasibility, usability, and
acceptability of the SPOON feeding chair in Uganda. Quantitative data was collected using the
Eating and Drinking Ability Classification System (EDACS), UNICEF standard child’s height
board to collect height in centimeters and the Seca two in one weighing scale to collect weight in
kg, the Non-communicating Children’s Pain Checklist -Revised (NCCPC-R), Assessment of
Feeding Position, Chair Observation Form, Responsive Feeding Behavior Checklist, and parent
subsection of the Feeding Impact Scale. Qualitative feedback was gathered from stakeholders
through focus groups and interview sessions. Participant videos during feeding in typical
position and in the chair were coded for responsive feeding factors using criteria from the
literature (Hodges et al 2013; Pallewaththa et al., 2002; Vazir et al., 2012;) and tallied for each
behavior noted on the Responsive Feeding Behavior Checklist pre-chair feeding intervention and
while fed in the chair.
Ethical approval was obtained from the Mildmay Uganda Research Ethics Committee
(MUREC) and St. Catherine University IRB. Uganda research permit was granted by the Uganda
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National Council for Science and Technology (UNCST). The consent form was translated to
Luganda, as required by MUREC, and participants were given time to read the forms before
giving consent. Consent was given on behalf of the children by their caregivers, unless they were
8 years old and the parent acknowledged their child’s cognitive ability to comprehend the study.
In this case, a child consent form was used.
Participants
This study utilized convenience sampling through CoRSU Rehabilitation Hospital
located in Kisubi, Uganda. Participants included 20 caregivers and their child with feeding
difficulty who were receiving rehabilitation services through the CoRSU outpatient therapy
department. All 20 child participants had a diagnosis of CP, with additional diagnoses for some
(seizures, visual impairments, microcephaly). While initial inclusion criteria stated height should
be 80-120 cm, exceptions were made for three children due to meeting all other criteria. Two
occupational therapists (OTs) at CoRSU recruited participants from their caseloads and screened
for inclusion criteria. Child candidates for the feeding chair included children with disabilities
who scored a Level 2, 3, 4, or 5 on the Eating and Drinking Ability Classification System
(EDACS) and were between 80-120 cm (31-47 in) in height and weighed under 35 kg (77 lbs.).
Additionally, they were unable to sit independently and required maximum or total assistance for
feeding. Caregiver participants were required to be the child’s primary caregiver; responsible for
feeding the child at least 80% of the time, able to attend the study session, and willing to give
feedback about the SPOON feeding chair.
Data Collection
Data Collection Tools
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Eating and Drinking Ability Classification System. The Eating and Drinking Ability
Classification System (EDACS) was used as a tool to classify the child participants’ abilities to
eat and drink in order to determine if they met inclusion criteria for the study. It was originally
intended for use with children who have CP. This measure focuses on the functional activities
required for eating and drinking, including sucking, biting, chewing, swallowing, and keeping
food or fluid in the mouth (Chailey Clinical Services, 2013). The EDACS classifies abilities into
five levels, from level I (eats and drinks safely and efficiently) to level V (unable to eat or drink
safely), in addition to a descriptor for the degree of assistance needed (Appendix C) (Sellers et
al., 2019). Assistance levels include independent (IND), requires assistance (RA), and totally
dependent (TD) (Chailey Clinical Services., 2013). For example, a child’s ability to eat and drink
may be described as EDACS Level III requires assistance (RA).
The EDACS has been shown to have moderate to strong validity and moderate reliability
among health professionals (Benfer et al., 2017; Sellers et al., 2014). Concurrent validity was
found to be almost perfect between the EDACS and Dysphagia Disorders Survey (r= 0.96) and
moderate to high correlations were found between EDACS and the Gross Motor Function
Classification System (GMFCS), the Manual Ability Classification System (MACS), and the
Communication Function Classification System (CFCS) (Benfer et al., 2017; Tschirren et al.,
2018). Intra-rater reliability is strong (k=0.84) (Benfer et al., 2017). Inter-rater reliability for the
EDACS level was 0.79 and reliability for level of assistance was 0.80 (Sellers et al., 2014).
Height and Weight. Height and weight of the children were also collected to determine
if the SPOON chair was a good fit. Height was measured in centimeters using the UNICEF
children’s standard height board and weight was measured in kilograms using the Seca 2-in-1
weighing scale.
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Non-communicating Children’s Pain Checklist. The Non-communicating Children’s
Pain Checklist- Revised (NCCPC-R) was used to assess nonverbal indications of stress, pain,
and discomfort of the child participants while fed by their caregiver (Appendix D). Pre-and postintervention data was collected, first in the child’s typical feeding position (as demonstrated by
the caregiver) and again when positioned in the SPOON feeding chair. The NCCPC-R has seven
subscales: vocal, social, facial, activity, body and limbs, physiological, and eating/sleeping.
Within each subscale, there are specific behaviors that are rated as occurring between zero (not at
all) to three (very often), for a total of 30 items. A total score of seven or more, determined by
adding up all subscale scores, indicates the child is experiencing pain. This measurement tool
was originally developed for children ages three to 18 with cognitive impairments, but is valid
for children with or without impairments (Breau et al., 2002). Internal reliability was found to be
0.93 (Breau et al., 2002). Concurrent validity was high, with significant correlations between
caregivers’ numerical pain ratings and the NCCPC-R, as was discriminant validity (Breau et al.,
2002).
Assessment of Feeding Position. The Assessment of Feeding Position was used to
document the child's position while feeding (Rabaey, 2020). Pre-and post-intervention data was
collected on the position of the child's hips, trunk, shoulders, head, knees and feet using gold
standard pictures of ideal positioning for feeding from the literature. This tool was created based
on best evidence for optimal feeding positioning (Howe & Wang, 2013; Korth & Maune, 2020;
Mitchell & Paluszak, 2018).
Chair Observation Form. An adapted version of the Chair Observation Form was used
to guide observations of the child participants in the SPOON chair and assess the fit of the chair
(SPOON, 2020). Child measurements of chest width, back height (measured buttocks to top of
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the head), seat depth (measured from back of hips to back of knee while seated), and leg height
(measured heel to back of knee) were taken. Other information noted included whether the child
fit in the standard or tilt positions, positioning modifications needed, mealtime activities, and
skin condition.
Feeding Impact Scale. The Feeding Impact Scale Parent subscale was used to measure
the impact of feeding a child with feeding disorders on the family and caregivers. The parent
subscale consists of 12 questions and was administered to the child’s caregiver during the
session. The Feeding Impact Scale has established validity and reliability (Estrem et al., 2020).
The Feeding Impact Scale also has good internal consistency reliability (n=310; Cronbach’s
alpha= 0.93) (Estrem et al., 2020).
Responsive Feeding Behavior Checklist. This tool was developed based on current
literature for responsive feeding best practices (Hodges et al 2013; Pallewaththa et al., 2002;
Vazir et al., 2012;). It includes 13 items of behaviors or actions that reflect responsive feeding
practices (see Appendix A)
Photos and Videos. Video and photo analysis of children fed in the caregiver’s typical
position and in the SPOON chair were conducted. Videos clips were ranging from 30 seconds to
3 minutes long. The videos were analyzed for responsive feeding practices using the developed
checklist (see Appendix A).
Procedure
This project was conducted over 15 days and included the following steps:
1. Preliminary recruitment was completed by CoRSU OTs based on inclusion criteria
including EDACS, height, and weight.
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2. Participants were informed about the nature of the study and consent forms were
provided and read in the caregiver’s preferred language as needed. Consent forms were
signed by caregivers prior to the feeding session.
3. Child-caregiver pairs participated in a research session (total time of one to two hours)
that included feeding their child in the position used at home and with typical utensils and
foods used at home (yogurt, porridge, banana, and juice). The research team demonstrated
the chair’s features and accessories. The child was seated in the feeding chair and continued
with the feeding session. Caregivers were educated on how to fold and unfold the chair for
transport then allowed to practice and give feedback on ease of use.
4. Data was collected including: the child’s level of stress, pain, and comfort using the
NCCPC-R, the assessment of feeding position, and the chair observation form. Pictures and
videos of the child in the caregiver’s typical feeding position and in the SPOON chair were
taken during the sessions for further analysis of positioning and responsive feeding.
5. Two, one-hour focus groups with caregivers were conducted using the following prompts:
a. Let’s begin with your initial thoughts about the feeding chair.
b. What do you see as the benefits of using this chair to feed your child- for you and
for your child?
c. What features do you like about the chair?
d. Is there anything missing from the chair that would be helpful?
e. If you could change one thing about the chair, what would it be?
f. How, when, and/or why do you think you would use this chair?
g. How confident are you that you would be able to set up and use this chair without
a therapist’s support?
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5. Stakeholder interviews were conducted with professional staff at Katalemwa Cheshire
Home and Mulago Orthopaedic Workshop in Kampala, and additional staff at CoRSU
including the nutritionist, speech therapist; rehab director, and medical director. Staff at
CoRSU were invited to a feeding session and asked for input on the chair. With the two
potential manufacturers, the chair was introduced, and staff were asked if they thought it was
feasible to produce, including if materials were available in Uganda or able to be imported.
Data Analysis
Descriptive statistics for demographics were run using Microsoft Excel including age,
height, weight, EDACS score, and Feeding Impact Scale scores. Video clips of the child being
fed by the caregiver with and without the feeding chair were analyzed using the Responsive
Feeding Behavior Checklist. Frequency counts were completed for each responsive feeding
criteria for both seating positions and research team notes were collected for general trends
(Table 3). Caregiver focus group data was transcribed and analyzed to identify themes.
Transcripts were independently coded by the first author, and two OT graduate research
assistants. Overall themes were identified based on core ideas participants conveyed for each
prompted question.
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Chapter Four: Results
Quantitative
Child participant’s ages ranged from one year-five months to 21 years-one month
(M=6:5, SD=4.77). Children were split into three age groups for data analysis 1:5-5:0 (N=7), 5:18:11(N=9) and 9:0-21:1(N=4). Height ranged from 80-130 cm (M=99.05, SD=16.11) and weight
ranged 8.45-27.5 kg (M=14.80, SD= 5.59). Consistent with inclusion criteria, EDACs scores
ranged from 2-5 among participants (M=3.8, SD=0.77). Feeding Impact Scale scores ranged
from 30-49 indicating high caregiver stress (M=39.25, SD= 4.99). Demographics of participants
are described in Table 1 and 2.
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Table 1
Demographics of Children Participants
Variable
Male
Female
Height (cm)

N
16
4

Mean

Median

SD

Range

93.20

96.50

23.73

50 [80-130]

Weight (kg)

14.80

13.83

5.59

Age
(year:
month)

6:5

6:3

4.77

19.05 [8.4527.5]
1:11-21:1
[19.99]

83.93

83.2

2.75

8 [81-89]

10.73

10.60

1.40

3.43
37.86

3.00
39.0

0.53
4.14

4.1 [8.4512.55]
1 [3-4]
12 [30-42]

103.04

103.90

14.18

42 [80-122]

16.64

16.05

6.46

4
40

4
39

1
6

18.75 [8.7527.5]
3 [2-5]
17 [32-49]

116.50

115.50

10.28

25 [105-130]

17.76

16.30

4.67

4
40

4
39.50

0
4.55

10.6 [13.9524.55]
0
11 [35-46]

1:5-5:0

7

%
80
20

35

Height
(cm)
Weight
(kg)
EDACS
Feeding
Impact
Scale
5:1-8:11

9

45

Height
(cm)
Weight
(kg)
EDACS
Feeding
Impact
Scale
9:0-21:1

4
Height
(cm)
Weight
(kg)
EDACS
Feeding
Impact
Scale

20
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Table 2
Demographics of Caregiver Participants
Primary Caregiver

N

Mother

17

Father

2

Sister

3

Brother

1

Aunt

2

Uncle

1

Frequency count data of the Responsive Feeding Behavior Checklist of videos pre-intervention
and during feeding in the chair were compared. Sixty five percent of caregiver-child dyads had
an increase in responsive feeding elements when in the chair compared to being fed in the
caregivers’ typical position (N=13), while some saw no change (N=3). General observations
included caregiver ease of feeding child when seated in chair, increased eye contact between
caregivers and children, and increased recognition and responsiveness to child’s cues. Children
were given adequate time in between bites and more conversation occurred while the child was
fed in the chair. See Table 3.
The Non-Communicating Children’s Pain Checklist data revealed 65% of children saw
no change in pain in the chair (N=13) and even a decrease in pain for 25% of children (N=5)
(Table 4). Data from the Feeding Impact scale was compared across all age groups and revealed
significant caregiver stress among older age groups (M=40 for 5:1-8:11 and 9:0-21:1).
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Table 3
Responsive Feeding Behavior Checklist
Participant
# of RF Pre-Chair
1
16
2
5
3
27
4
12
5
4
6
13
7
19
8
18
9
6
10
5
11
11
12
8
13
4
14
4
15
9
16
2
17
6
18
5
19
5
20
7
Total
186
Table 4
NCCPC-R Scores Before and During Chair Use
Mean
Pre
2.05
Post
1.15
Total

33

# of RF in Chair
18
13
12
18
13
14
5
25
2
8
11
14
8
21
9
6
13
5
15
230

% Change
12.5
160
55.6
50
225
7.7
73.7
38.9
316.7
60
0
250
100
133.3
350
0
160
0
114.3
23.7

% Change

43.9

Qualitative
Caregiver focus groups were conducted following intervention sessions with the feeding chair.
Caregivers were asked about the feeding chair and its usability (See Procedure). Children were
present during the focus group session.
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Focus Group Themes
Theme One: [My] child was comfortable.
This theme spoke to the caregivers' perception of the child’s experience in the feeding
chair. Caregivers answered with the following when asked how the chair helped their child:
“I saw it as a relaxing chair…very comfortable…”
“The child was comfortable when she was eating and relaxed”
“I see it as a relaxing chair, even when the child is done with eating you can
leave the child in it to rest, it’s very comfortable to leave them in it while you do
other things”
“[My child was] So happy”
“When he was put in this chair, he relaxed very well”
Caregivers believed that the feeding chair was a positive experience for their child.
Multiple caregivers even stated that their child was relaxed while seated in the chair and
believed it could be used outside of mealtime for rest.
Theme Two: It was easier for me [as a caregiver].
This theme spoke to the caregiver's improved experience of feeding their child in
the chair. Feeding their child in the feeding chair was less fatiguing and easier.
Caregivers answered the following when asked how the chair benefitted them in the
feeding experience:
“Previous feeding, the baby was passive, like it was forceful feeding because of
how they hold her or the posture. But now when she’s seated comfortable in the
chair, [I] feel it can even make [me] want to feed”
“It helps [me] to be able to feed the baby well, in terms of sitting”
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“...sitting in the chair it was easier for me”
“Will not feel tired during the feeding…if the baby is sitting, using less energy”
“Less back and arm pain”
“I can see my child better”
“I see it as a relaxing chair, even when the child is done with eating you can
leave the child in it to rest, it’s very comfortable to leave them in it while you do
other things”
Caregivers expressed less physical pain, including their arms and back, especially for
caregivers of older children. Multiple caregivers had comments about a decrease in
energy exertion and tiredness. They also were able to engage in more responsive feeding
practices, such as sitting at their eye level. Because their child was happier and
comfortable, so were the caregivers. Parents also illustrated how the chair could improve
engagement in other occupations besides feeding and decrease caregiver burden.
Theme Three: [My child] seems to eat better.
This theme speaks to the improvement of mealtime experience, including
efficiency and enjoyment of the occupation of feeding. Caregivers answered the
following when asked what they liked about the chair and how it helped their child
during mealtime:
“It helps the child’s dream of being more active…even relaxing the muscles,
helping trunk muscles as they are sitting”
“It’s faster in that chair to feed than on the floor, it’s upright, calm…everything is
much better…less crying and shaking”
“She coughed less when she was upright in the chair”
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“...other chair for feeding he was crying”
“It will allow my child to like feeding more”
Children had more pleasurable mealtimes indicated by smiling and verbalizations. Less
signs of aspiration were observed while children were fed in the chair. Additionally, there
was less fear and tearfulness in children, allowing for less of an adverse mealtime
experience.
Theme Four: my child can go [places] and not be left behind.
This theme speaks to the ease of transporting this chair to other locations for
feeding. Caregivers answered the following when asked where and how they would use
this chair:
“Very different than a CP chair, some are locally made here…very heavy and
unable to move”
“My child can go to a party and not be left behind or lying in a corner”
“Easy transportation if you are going somewhere”
“It is nice because it can be moveable and eat everywhere you go”
“[I] like the extra supports which are able to come with and be able to put back
because for transportation and feeding”
“[I would take it] to church, physiotherapy, lessons, birthday parties”
Caregivers believed the chair was easy to fold and move as needed. Some caregivers
envisioned the chair would be able to increase social participation and engagement in
play. Caregivers liked that this chair could go anywhere and is multipurpose. Caregivers
saw this chair within their daily occupations and routines. This chair would function well
across many contexts due to its transportability and ease of use.
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Chapter Five: Discussion
The purpose of this study was to gain insight on the usability, feasibility, and
acceptability of the SPOON feeding chair in Uganda. Through a mixed methods approach
researchers explored the impact of the SPOON feeding chair on children and their caregivers
during mealtime.
The first research question focused on the influence of the SPOON feeding chair on the
co-occupation of feeding for children with disabilities and their primary caregivers living in the
low-income country of Uganda. The second research question examined how caregivers change
responsive feeding practices when their child was properly seated in the SPOON feeding chair.
Both questions explored the usability, feasibility, and acceptability of the SPOON feeding chair
in Uganda.
Implications for Occupational Therapy Practice and Research
This research project began with a need for further understanding of the relationship
between feeding disorders and responsive feeding practices in LMIC, understanding existing
adaptive equipment, specifically access to and use of positioning devices for feeding in Uganda.
The field of research regarding low cost adaptive feeding equipment and responsive feeding
practices is important to the study of occupational therapy and occupational science.
Occupational therapy practitioners (OTPs) are uniquely equipped to work with families with
children with disabilities to adapt the occupation of mealtime and feeding (AOTA, 2020) to
decrease caregiver and child stress (Donker et al., 2018; Greer et al., 2007). Malnutrition and
disabilities, including those which can lead to feeding challenges, are disproportionately higher
in LMIC (Adams et al., 2011; Donkor et al., 2018; Hume-Nixon & Kuper, 2018).
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Adaptive seating options exist in Uganda but were not easily accessed or utilized by
research participants (caregivers). This research study gave caregivers a chance to trial the
SPOON chair and give feedback on its design and usability The participant’s interviews during
focus groups led to the emergence of four main themes. A discussion regarding similarities, and
differences of past literature, and findings of this research study was explored.
[My]child was comfortable
Caregivers were satisfied with the SPOON chair’s ability to keep their child safe,
comfortable, and happy during mealtime Use of positioning accessories such as seatbelts,
headrests, footrests, trunk supports, and cushions ensured the chair was fit for each
child’s individual physical needs. Children did not experience pain or discomfort (Table
4). Caregivers found the tilt feature to be essential to chair design as it allowed the child
to relax during and after mealtime. This was documented via the pre and post videos and
was noted by decreased extensor muscle tone, midline head position, and hips closer to
90-degree position. Caregivers saw this chair as a place for their child to rest while they
engaged in other caregiver and mealtime management activities. This can lead to
decreased caregiver burden as the child can be safe in the chair instead of left lying
elsewhere or carried around while caregivers’ complete other tasks (Namazzi et al.,
2020).
It was easier for me [as a caregiver]
Mealtime experience and efficiency improved when children were fed in the
SPOON chair. Some caregivers stated meals could take anywhere from two to three
hours at home. The Feeding Impact Scale data revealed that caregivers of older children
scored higher in stress (Table 1). As children grow, their nutrition needs increase which
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can result in greater caregiver stress when mealtime is challenging. Additionally,
caregivers who feed their child in their lap have more physical demands on their own
body as their child grows into older ages. Caregivers in this study were found to have
high stress according to the Feeding Impact Scale. The SPOON chair showed potential
for reducing caregiver stress in physical and social-emotional domains. It is well
documented in previous literature that it is essential to decrease caregiver stress in order
to prevent maladaptive feeding techniques, such as force-feeding, and further health
consequences. (Adams et al., 2011; Bonsall, 2013; Donker et al., 2018; Namazzi et al.,
2020; Snider et al., 2011).
The SPOON chair also appears to promote the occurrence of responsive feeding
practices and increased mealtime enjoyment for the caregiver-child dyad. Similar to
findings in Greer et al. (2007), interprofessional interventions and programs to address
feeding disorders can decrease caregiver stress during mealtime. One parent in this
current study, expressed how the chair, and covertly a space created for responsive
feeding, decreased force feeding and helped him to engage in a more meaningful
mealtime experience with his daughter. Eye contact also increased between children and
their caregivers as they were able to be at the same height. Comparisons of the
Responsive Feeding Behavior Checklist revealed more social and reciprocal actions
between the caregiver and child in the chair which foster healthy social and emotional
development (Bentley et al, 2011).
[My child] seems to eat better.
Caregivers had greater satisfaction with their child’s mealtime experience when
they were seated in the SPOON chair. When seated according to ‘gold standard’
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positioning standards for safe and efficient feeding, the children had the potential to
swallow safely and more effectively than while lying down. The children had more of an
active role in feeding and the mealtime experience (Lindoewood et al., 2020; North,
2019). Caregivers reported their child was less fearful and tearful in the chair, decreasing
mealtime stress for both their child and themselves. Caregivers were also able to read
their child’s hunger and satiety cues more often in the chair as they could position
themselves in front of or to the side of their child (Bentley et al, 2011). These responsive
feeding principles are essential to a positive relationship between the caregiver and child
during mealtimes (Bonsall, 2013).
My child can go [places] and not be left behind.
The SPOON chair inspired caregivers to think of all the places their child could
go and not be left at home due to lack of adaptive equipment. Outside of medical
appointments and therapy, caregivers listed places of religious practice, family
gatherings, and school. As noted in literature, schools in Uganda are difficult for children
with disabilities to attend due to accessibility concerns (Bannink et al., 2020b; Hartley et
al., 2005). Social isolation and inability to access the environment prohibits CWD in
Uganda from social roles and a sense of belonging in their culture (Bannink et al., 2020b;
Hartley et al., 2005). Caregivers spoke to more time the child can be upright and active in
their environment instead of left lying in a corner. Consistent with literature, this seating
device showed potential for increasing occupational engagement in feeding and social
participation for caregiver and child (Lindoewood et al., 2020; North, 2019). It is
important to consider that this chair, unlike other CP chairs, can be folded up and
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transported easily which is essential for families in Uganda who primarily utilize public
transportation.
Limitations and Strengths
Limitations of this study include a small sample size (20) and that it did not occur in the
child’s natural meal environment. Some children had already eaten prior to the feeding session
and some were fearful of the new chair and people in the room. Additionally, there was potential
for videotape bias, as caregivers were aware they were being watched and recorded while
feeding their child. Finally, some variation in Responsive Feeding Behavior Checklist data may
be due to some caregivers speaking in their native language without translation in video clips and
inability to measure smiles at child as they were required to wear a protective face mask due to
COVID-19 precautions in place.
Strengths of this study include data verification and analysis by three individuals. This
study was a mixed method design providing both quantitative and qualitative data to give a
holistic picture. Additionally, all caregiver participants had previous nutrition intervention and
positioning education by CoRSU’s rehabilitation team. This background knowledge and
previous relationship with CoRSU aided in building rapport, trust, and active participation in the
study.
Future Recommendations
Since this was a pilot study, only one prototype of the feeding chair exists to date limiting
the number of participants and length of intervention session. Additional funding should be
sought for the creation of additional chair prototypes to increase research efforts and scale up
from the pilot study. Recommendation for future research includes testing the SPOON chair in
the home and other natural environments for further generalizability, and usability potential.
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Likewise, further research in responsive feeding and implementation in LMIC is warranted as
literature is limited and there are.
Conclusion
Production of low-cost adaptive feeding chairs, like the SPOON chair, are critical in
addressing the nutritional and occupational needs of children with disabilities, namely feeding
disorders, in LMIC. Occupational therapy practitioners (OTPs) are well equipped to aid in the
design, fitting, and implementation of adaptive seating for mealtime. Consistent with ethical
principles of autonomy and beneficence, OTPs are called to promote occupational justice
through adaptive technology for persons living in marginalized settings. All children should have
access to adaptive equipment that supports their engagement in feeding and mealtime. Feeding
chairs can promote responsive feeding practices and safe swallowing which can lead to better
nutrition for children with feeding disorders. Further, the SPOON chair could decrease caregiver
stress during mealtime which improves the child-caregiver relationship.
Overall, participants in this study expressed satisfaction with the SPOON chair.
Caregivers saw endless possibilities with how they could use the chair for occupational
engagement and all locations it could be transported to. Caregiver-child dyads engaged in
responsive feeding principles during the intervention, which increased while the child was fed in
the SPOON chair. Further research and development of the SPOON chair will help to bring these
benefits to all families with children with disabilities.
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Appendix A: Responsive Feeding Behaviors Checklist
Responsive Feeding Behaviors Checklist
Parent
Makes eye contact with child
Positions self (lean toward child)
Smiles at child
Talks or sings to child
Responds to hunger cue (hand gesture, cry or noise, opens mouth, facial sign)
Responds to rejection of food (or child’s sign of fullness)
Offers 1 more bite of food after a refusal
Gives positive compliment or praise
Adequate time between bites (child has swallowed and cleared oral cavity)
Caregiver pressures child to eat or force feeds a bite

Child
Child anticipates bite (leans forward, opens mouth
Child looks at caregiver
Child indicates pleasure (smile, talking, sounds)
Notes:
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Appendix B: Chair Observation Form
SPOON Feeding Chair Project
Field Testing: Second Prototype
Instructions:
1. Complete measurements of the child and assessment of sitting skills prior to feeding in
chair.
2. Set up the chair (recommended at a table or surface) for the following tests:
a. Chair in standard position, legs locked.
b. Chair in “tilt-in-space” position, rear legs folded for low position.
3. Ask the child to sit in the chair for at least 10-15 minutes in at least one position. Note
any adaptations made to support positioning in either position of the chair.
a. Offer food or drink (e.g. snack or small meal of typical/preferred foods, drink of
typical/ preferred beverage from preferred cup).
b. Record total time in chair in Section 2. Observations.
c. HIP BELT MUST BE FASTENED WHILE CHILD IS POSITIONED IN THE
CHAIR. Do not leave the child unattended during testing activities.
4. Complete observations section for each position of the chair trialed while the child is
seated.
5. Complete skin condition assessment and interview caregiver and child following the test.
1. Child’s profile:
Name (first, last initial):

Age:

Diagnosis:
Measurements

Weight
lbs.

kg

Height/
Length
in cm

Chest
width
in cm

Back height
in

cm

Seat
depth
in
cm

Leg height
in

cm

1. Height: Measure standing from heel on floor to top of child’s head with legs straight, shoulders
level, hands at the side, and eyes looking straight ahead. (Length for children who cannot stand)
2. Chest width: Measure chest width from under one arm to the other at level of the nipple
3. Back height: Measure seated from buttocks to the top of the child’s head
4. Seat depth: Measure seated from back of hips to the back of the knee
5. Leg height: Measure from the heel on the floor to the back of the knee

Sitting Assessment

For each sitting
surface, check the box
to indicate the least
support required for the
child to remain seated
for at least 10 minutes.
Mark “N/A” if the child
is unable to sit on the
surface. This may be
completed in the chair.
May be completed by an

Sitting surface
Floor
No support (both hands
free to play/eat)

Child uses 1 hand to
support
Child uses 2 hands to
support
Chest supported

Stool/bench
(no back)

Upright
chair

Chair, tilted
(more than 10
degrees)
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Head supported

2. Observations:
Adaptations/modifications made: (please describe)

Standard Position

Tilt Position

Hips: e.g., seat belt, positioning pads, etc.
Knees: e.g., cushion to shorten seat depth, etc.
Trunk: e.g., chest strap, towel rolls, positioning pads, etc.
Shoulders/arms: e.g., arm rest, table, tray, etc.
Head: e.g., headrest, towel rolls, positioning pads, etc.
Feet: e.g., footstool, foot rest, etc.
Other: (please describe)
Mealtime Activity

Activity completed:

Eat □

Drink □

Level of assistance for feeding:

Describe:

□ Fed by caregiver □ Child tries to self-feed, with help
□ Child self-feeds, independently

Total time in chair:

Standard Position

Tilt Position

Time in each position:
Preferred back position:
Caregiver position during activities
In front, facing the child
Beside the child
Providing additional support to the child
Other: (please describe)

1

2

3

Standard Position

1
Tilt Position

Does the chair appear stable?

□ Yes □ No

□ Yes □ No

Any safety concerns? (please describe)

□ Yes □ No

□ Yes □ No

Any signs of discomfort? (please describe)

□ Yes □ No

□ Yes □ No
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3. Fit of chair
Does the chair fit the child?

Standard Position

Tilt Position

Seat Depth: Are the child’s hips all the way back in the
chair, thighs supported, and knees bent comfortably over
the edge of the chair?

□ Yes □ No
Please explain:

□ Yes □ No
Please explain:

Seat-back height: Does the chair back support the
child’s head?

□ Yes □ No
Please explain:

□ Yes □ No
Please explain:

Seat height: Do the child’s feet rest flat on the floor?

□ Yes □ No
Please explain:

□ Yes □ No
Please explain:

4. Skin condition assessment
After feeding activity, take the child out of the chair and immediately check for redness in the areas
listed below. If redness is noted in any of these places, mark with an X or check mark. Check again
after 20 minutes and indicate in the boxes below. If pressure or pinching is noted in another area,
please describe.
Back of
Shoulder
Spine
Spine
Back of “Sit
Redness noted:
head
blades
(upper back) (lower back) knees Bones”
Immediately after activity
After 20 minutes
Other: (please describe)

5. Caregiver Assessment of Function
Was it easy to position the child properly (with hips back, chest
and head straight, and belt fastened at the hips)?

□ Yes □ No
If no, please explain:

Did the child stay seated properly for the duration of the feeding
activity?

□ Yes □ No
If no, please explain:

Were you comfortable while placing the child in the chair and for
the duration of the feeding activity?

□ Yes □ No
If no, please explain:

Did the child appear comfortable while seated?

□ Yes □ No
If no, please explain
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6. Caregiver Interview:
What do you like most about the chair?

What do you like least about the chair?

If you could change one thing about the chair, what would it be?

How, and when, and/or why do you think you would use this chair?

How confident are you that you would be able to set up and use this chair without a therapist’s
support?
a. Not at all confident

b. Somewhat confident

7. Child Interview:
What do you like most about the chair?

What do you like least about the chair?

c. Very confident
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Appendix C: EDACS

GENERAL HEADINGS
Level I Eats and drinks safely and efficiently.
Level II Eats and drinks safely but with some limitations to efficiency.
Level III Eats and drinks with some limitations to safety; there may be
limitations to efficiency.
Level IV Eats and drinks with significant limitations to safety.
Level V Unable to eat or drink safely – tube feeding may be considered to
provide nutrition.
Fuller descriptions of the levels are given below along with distinctions
between the levels. These are to assist in determining the level
that most closely resembles an individual’s current eating and
drinking ability.

DESCRIPTIONS OF DIFFERENT LEVELS
Level I Eats and drinks safely and efficiently
∙ Eats a wide range of different texture foods that are age
appropriate. May be challenged by some very firm bite and chew
foods.
∙ Moves food from one side of the mouth to the other; may close lips whilst chewing.
∙ Drinks thin or thick fluids from range of cups with consecutive swallows,
including through a straw.
∙ May cough or gag for very challenging textures.
∙ Eats and drinks at a similar speed to peers.
∙ Retains most food or fluid in the mouth.
∙ Clears food from most tooth surfaces and dislodges most foods from the sides
of the mouth.
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Distinctions between I and II: Compared with Level I, individuals in Level II will have
some limitations with more challenging food textures. Eating and drinking will take
longer for individuals at Level II.

Level ll Eats and drinks safely but with some limitations to
efficiency ∙ Eats a range of food textures that are age appropriate.
∙ Challenged by some firm bite, effortful chew, mixed and sticky textures.
∙ Moves food slowly from one side of the mouth to the other using the
tongue. May chew with lips open.
∙ Drinks thin or thick fluids from most cups with consecutive swallows; may
drink through a straw.
∙ Coughs or gags on new or challenging textures or when tiring.
∙ May sometimes cough if fluid is fast flowing or large quantity taken in the
mouth. May tire if textures challenging and mealtimes will take longer than
for peers. Loses small amounts of food or fluid especially challenging
textures. Some foods will collect on some tooth surfaces and between cheeks
and gums.
Distinctions between II and III: Individuals in Level II manage most age
appropriate food textures and drink with some slight modifications.
Individuals at Level III will need more food textures to be modified in order to
reduce risk of choking.

Level III Eats and drinks with some limitations to safety; there
may be limitations to efficiency
∙ Eats puree and mashed food and may bite and chew some soft chew food textures.
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∙ Challenged by large lumps, firm bite and effortful chew textures which may
lead to choking and reduced efficiency.
∙ It is challenging to move food from one side of the mouth to the other, to keep
food in the mouth, and to bite and chew for safe eating.
∙ Eating and drinking performance is variable and depends upon overall
physical ability, positioning or assistance given.
∙ May drink from an open cup but drinking from cup with a lid or spout
may be required to control the flow of fluid.
∙ May drink thickened fluids more easily than thin and may need time between sips.
∙ May choose to drink only in certain situations such as with a trusted carer or
with no distractions.
∙ Specific food textures and positioning of food in mouth are required to
reduce the risk of choking.
∙ May cough or aspirate if fluid is fast flowing or large quantity taken in the
mouth.
∙ May tire whilst eating if food requires chewing and mealtimes will be
prolonged.
∙ Food and fluid loss is likely and food will collect on tooth surfaces, roof of the
mouth and between cheeks and gums.
Distinctions between III and IV: Individuals at Level III manage to chew soft
lumps. Individuals at Level IV will need close attention given to a number of
different factors to swallow food and drink safely because of the significant
aspiration and choking risk.

Level IV Eats and drinks with significant limitations to
safety ∙ Eats smooth purees or well mashed food.
∙ Challenged by food that requires chewing; choking may occur if lumps are eaten.
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∙ May at times be difficult to co-ordinate swallowing and breathing when
eating and drinking as shown by signs of aspiration.
∙ It is challenging to control the movement of food and fluid in the mouth, to
control mouth opening and closure, and to control swallowing, biting and
chewing.
∙ May swallow lumps whole.
∙ May find it easier to drink thickened fluids than thin fluids; thickened fluids
taken slowly and in small quantities from an open cup may increase control
whilst drinking.
∙ May choose not to drink fluids or to drink only in certain situations such as
with trusted carer.
∙ Likely to need time between mouthfuls to swallow repeatedly before continuing.
∙ Will require specific food textures, fluid consistency, techniques, skilled carers,
positioning and modified environment to reduce risks of aspiration and
choking and increase efficiency.
∙ May tire whilst eating and mealtimes are likely to be
prolonged.
∙ Significant food and fluid loss from the mouth.
∙ Food may become stuck on tooth surfaces, roof of the mouth and between
teeth and gums.
∙ Supplementary tube feeding may be considered.
Distinctions between IV and V: Individuals at Level IV are able to swallow safely only if
close attention is given to food texture and fluid consistency as well as the way in
which food or drink is offered. Individuals at Level V cannot swallow safely so that
taking food or drink in to their mouths will cause harm.
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Level V Unable to eat or drink safely – tube feeding may be
considered to provide nutrition
∙ May manage very small tastes or flavours.
∙ Ability to manage small tastes and flavours will be affected by positioning,
personal factors and environmental features.
∙ Unable to swallow food or drink safely due to limitations to the range
and coordination of movement for swallowing and breathing.
∙ It is likely to be challenging to control mouth opening and tongue
movement.
∙ Aspiration and choking are very likely.
∙ Harm from aspiration is evident.
∙ May require suction or medication to keep airway clear of secretions. ∙
Alternative means of providing nutrition such as tube feeding may be
considered
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Appendix D: Non-communicating Children’s Pain Checklist
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Appendix E: SPOON Chair Photo
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